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ABSTRACT 

PURPOSE: To make a circuit not operate at a data pass part and reduce the 
power consumption by keeping on supplying a control signal which is 
supplied so far to the data pass part when no operation is performed mat 
the data pass part. 

CONSTITUTION: When no operation is performed at the data pass part 4 (at 
NOP time), a signal CC=0 is inputted as the control signal of a latch 12 
according to the decoding result of an instruction by an instruction 
decoding part 1, so the C latch performs no latching operation. 
Consequently, the instruction decoding part 1 outputs control signals CLI 
and CL0=0 so that neither of output latches 5 and 7 performs latching 
operation while the control signal CO-A is outputted to the data pass part 
4. Therefore, the input data Dl and control signal CO never change at the 
data pass part 4, so no switching is done. Consequently, when the data pass 
part 4 performs no operation, the data pass part 4 does not operate and the 
power consumption is reducible. 
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[It** l ] A^StiS^-* 5/ 
A^x ^0Sgicx ^f-^ii/cA^r-^^gfK^ 

m^x— * t try 3^-rsm*7 s/^@!5fca*fefcs 

1/ is* # \z.&W £ tbfc#^ SrSttTx^ — Kt5/yf 
=i— K0KSr«^ A^r3- KSeSMS-cJ^TA;*! 

t^W'>3yMt x — &s<*M-Czfr^ls— is a Zs 
✓<*S!HW:/p y? b, 

[it** 2 ] A* Jtt5f^S:7yft5AA7 s> 

»*^*3*Sl3g|Hl^-T?ftSnfc3f--<^— is* >*<Oi&m& 
\tit)"r — ?b 1X7 ^ft5Hi^7 s/fElBt^&45 
x — ^^^SBi:, 

b^ T — *s<xU^ftt>tl&*^l' — isa^&mi£+Z 
jjsOs— is a Zsim^b, T — fs^UX-J-^ls^isa^ 

fast, 



S tbT V ^cMWff Srx - * ^ * $15 (- ffl * UKft 5 ^ 

[ft** 3 ] AA$Wf^?r7i/ft5A^7 2/ 
A>^ s/^El&Kix j/f^MAAf-^ Sr§ttX^-< 

x — ^^^ffl"CtT*3*tS^i^— ->3 

i/3 ^{g-S-fc, r^^Stft^i/^gy 

v y?X&&£fttcW>ttim%-^^X, ^HBIf^x 

fflfflm^&^is? h-tz±is? # b, 

ffl»m-^Sr ^ n y ^ 1X7^ S2(D7 

•f-ait**l, 2XH31Et©W ^o7°ni? y1f 0 
[if** 5] WIE^y^a — KEIBStt, 

&£jS;aj;*rf-£PLA (^p^t'o -7 

«>— ffl^«riE«ai« * t txi 9 a x e>*b-c& a r t * 
[if** 6 ] swa^y x 3- KSfttt. 
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P L A\^£oX±& i £tltc.-*4 # n K^§ftX^"-< 
A^J7 yT-Ztitc^jjy*— ^SrStf-Oi-^ 

9 ] $ ix5 7 — ^ £ 7 s> ft5A* 5 * 

ffl2>7-*>: LT7 i/ft5ffl^7 y?~\a}&tfrbteZ> 



1r — 5rs<*Mh, 

£/£® &X£/£ $ tLfcffl Wf ^-Sr 7 f tMT 3 H©75/ 
£v<^ffl$l7*n i/^-C^^^xfc^--<l/— V3 

»MI1IBSt?4j** tLfc»ta«#S:7 yft5»2(D7 s/ 
«l Wflf-ds — ^ S$ T^-< u — > 3 v^s^t to^ft V ^ 

[IS*«l 0] A^$tx^7-^^7 2/^-r^A^i7 
A^7 5/f»7 ^^^nfcA^7-^^^*tT^--< 

tH^T*— ^ t 1X7 V^-fZltiJj? yJ-^t frbteZ 

u^t.^ ^ ^ SrS (nrn- K-T 5 7'Ur 
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— *^^S8«^x.SSS l ^7 s/^ElKi:. 

[0 0 0 1] 
[0 0 0 2] 

i 2 J: 5 (c:«fi8:Stbfc1>^d5&5o 
[0 0 0 3] 012 tcfcvvr* l tenfr^O^ — KSrfr 

[0 0 0 4] #c(C, ^^^S54(^rtgI5tCoV^TiaW 

(CLK2) (DyLlbTtfiOX? y^-t&XJl? yf- 
X\ SJ««-g- (C L I ) =1T7 s^£r?TV\ CL I = 

sn/cffl^^saaiHiKe^A*^"-^ (di), 6 

ggas. 2 Sttfi^feiJrSftSlHlKeottl*^— ^ (D 
O) , 7\^-<U— is a ly^k<DWx-h=f— n s/^m 

# (CLKl) 04tTtf!9T7yft5fflA7 3/f 
T\ $!)Wf-^ (CLO) = ltf7 s/^SrtfV\ CLO = 

[0 0 0 5] #^7^ — KSB 1 rtKol^TlftW-f- 

8ttA*72/? L 5T92/f L SrfT5 ( "1" ) jMt*?*^ 

^ ( a o w ) ofawm-n- (cli) , 1 4 n^r—?s<* 
( "1" ) *4t*>4i^» ( "o" ) (omrnrn^- (cl 

O) , 1 3tt7^/^34^i/- i/a vfi-S-SrA 
^tLT, »*^te-frfl|3aiggS6 0*J»m-i-COSrl±l* 

»*-&fc>*8feail]K 6 CD&JfflJff -g-Sr C L K 2 (DtLTbTfr 
0t'7^ft6C75/f, 9ttiB*'&t>*«iaillK6^ 



0) , 1 1 ttffl*5 7W#|ffCL05rCLK2 
oar*>T^ s 9 T-7 y C L O 7 y f Lt 

[0 0 0 6] &{C. W±(OJ: # v~7' 

*t*=i — K6B 1 * 5 y — Y 

[0 0 0 7] &i\ ^^n^354 (C^oV^T, 

> 3 > (a) SrtT5^{-«, ift^T^ — Kffiia* 

«wffl«^co = ASrUj;&u #a, tua^s^s, 7tc 

7^f5:*3l^t)t5SJ«f^CLI, CLO=l£f±i 

*i"5 0 f-^/^ai 4 riiisasm^c o = a ^rg 

A*7ixf 5"C7yf LfcDI (A*7*— ^1) 
tCAi:^?*""^— >a v£rffv\ DO (ttl^x — ^ 

1) frmij-tZo 

[0 0 0 8] t 5 — ^y<^SfB4-e^-^<U— v'a VSr 

fT*>*vM&-& (NOP© ti\ ^^y^^— KS5 1 frhte 
T — #'<*&4\zffl'Mt^CO = N&itiJj U #A, fcH 

CLI, CLO=0SrHh^?-r5 o tSoT. y^—?/<^U 
4-Ctt±iaftlH»fS-9-CO = NSrgttT, ^l^^c^A^/^ 
MDI (A*^— * 1) tc±IEfH»m^CO = Ntc^ 

j£t5^i/-i/3y^ffv\ do (tH*^— 

[0 0 0 9] 

X pB^Xt'i^S^^Sr^^'Rl^*^"^ A L U £rl8jf£ 
[0 0 10] Ld^Lftds^^ (a l 2 (c^-T^^o-^^ ^ 

^ p ^ n ir 5/ & m m -t 5 ^ t \ z. h a 0 

[0012] 
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Sr^tfTT^- Kt67'yf^» K[H]K?r<®^, tft^O 

±& > ®&x^f&£titc.mmm^-%7 y^-^-r, tn^x 
? y^£tix\,^tcmmm^-&ir~?s<*m^^Mtf% 

[0 0 1 3] lf*JS2 HS«^^^, AA£*L£^— ^ 

^—p^^mx^^u—i/s^mfrtizti^fr 

#JW«-S-Sr*rt"rs*j«llll54:. £/*®&SX^££*l?c 

mm-?* y & x±&£ntcmjj =7 -/^iatt<o»j»«#sr 

9 5/ft^i2(^)7 ^SKfc^— *'<*fH»:/n y ^ 
[0014] B#S3E*©*W1, AASttST*— * 



i^—>3 >-©fe*Srffl*7*— * t LT7 s/f«ffi*7 
xfjt>ti^>^--<^—>3 y^nm^i/-^3 y{f 

"f—?s<y*nxj~-<u—i/ 3 yfrntith&fi^fr 

»JW«-8-Sr^i"**fi8:lHlBi:, i^HllS^SM 

ttift ^-i^so^t, mmm%-&7 T —i?s<xnx*'<u<-- 

~&"7 Itf- 9 '<7MK- s *tlZ>% l<Dy s^EMfe 
K^ftUWfS-i-Sr^ ^ 5, ^{f ^-(craffl LT7 s/^-T£^2 

[0 0 1 5] fS*«4iE«03gWtt, W*3Sl, 2Xli 

[0 0 1 6] It#«5lE«<E>«93B\ 23m 
3fB«^>^><^o^nirs/i^(c:^^T, llfrlE:^!; -T^- 
^ n 3— KSr^ttS^?i--5 P L A (^a • n 
v^y^-TW) Srffx., P L Afc<fc t>£j5S;£n5-v>f 

[0017] »#S6E*<o«Htt, 2Xfi 

^0 3-KS:4fiSttlAt5PLA (7 8 n ^^-^^u • n 
^ry^-TW) fc, P L Ale <t o T^J*$ttfc-^>f 9 

K®Kt xa— KiaaSl::J:or4fe«$n*:*-< 

u—^>3>-ff-S-0— ffl^fltriEttttJfS^i: LT»Jt> mxh 

[o o i s] m*m7mm.<D%£w\z, if*«i, 2x11 
3fH«co-v^^o^D^v / iMc^v>x. mmi?—?^* 
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[0 0 1 9] »#«8ffittO*9iB\ A*$il57-^ 
Sr^j/^-rSAA^^IilKfc, Ally y^^W^y y 
J- ZntcAJj^ — ? 5rg ttT ^ a >£fr 9 

^W5f-^/^9J«i7^7^t, x— ^^SJ 

[0 0 2 0] »*«9fBftO«Wtt. A^l^tl57-^ 
Sr^^^-r5A^^^^[Hl?g^. A^7 i/^-lHlggtc^^ 

£^7tifr^£r§tf T7^-- Ki-^7°y ^^2- 
T-fft?Wt^i/-y3 >$r*B^t"^^"^i^— >3 via 

flfert-*"5«ajlll85i:, *HliaB5T?4*3ixfc««iJ«-S-S: 
7 5/^-T5^2C07 j'fEIKi, tg207ixfiK-C7 



^§T7 y^-tZ>m3<Dy y^tsl&tfrbteZfii^y*^ — 
[0 0 2 1 ] !S#rll 0fa«<D*91tt, AA$tl6f- 

^$T7 yft5A*7 S/^lHlKfc, A*7 2/^I11B^7 

SttfcA^SrgWTT'a- K-TS^y t*=i — KBBS&ffli 
^^cox^-K^mi-So*^TA^7i/^[Hl?SO$fJ 

%-&£f£^ZT—*'<xfflm'7x3 7-^^^*J 
•^l^— ->3 Vff-g-SrSttT, t 7 — ^^<^JFB"C^-^<U— 

—^^m^^htix^t^mmts^^nx, ^mtu 

J&^f-te. ^^ST-7*— *s<*mz^3LibtiX^±fflffl 
[0 0 2 2] 
[0 0 2 3] 

[0024] 01 1 m^<D^m<D—mmm\cm 
frz>^4 ? v7'v± y-y-<Dm&$:^i-mx'&z>o 

[0 0 2 5] Hi fcfcv^T, 1 1-1^(0^=1— KSrtr 5 

[0 0 2 6] X" ^^^7.t^54(Ortg^5^ClOV^TI^PJ 

^«^- (CLK2) <D3L-hT&*> Xy yft5AA5 17 
^-T% fflfflJff -g-C LI = lt7 y^Srff <r\ C L I = 0 
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nfcia^to-ssiasiseoA*^-* (dd . en 

SC. 2 5|i^i^^f^SlHlK6(Offi^x-^ (D 

0) . 7»^i/-v'3yMA7-? (do) £rc 
L K l (OitT* 9 T-7 y f t5ffl*7 y f "C, »JW« 
■^CLO=lT*7^f$:ffV\ CLO=04b7^f^ 

[0 0 2 7 ] &tc N ift^rx ^ — KSB l l-o^TK93i- 

ti^fS-^-Sr^^— Kt5 7*yr^ - KGDKk 2 0\*AJj 

CLO, XtF^— ^^^JfB4 0*^<u— -> 3 ^fi-grSrtU 

1 5 ttA*^^ 2 t^y KHIB 
3 tflfffigStia^n -/^^fctti^SttS 1 If y b(ONO 
P^ffiff -^CCTN 7^— ^^^SB4 — v"a 

NOPOBtttCC= "0" &\ *ix«^-T?a:CC = 

( "1" ) jWTfrfcV^ ( "0" ) OfHfflfB-g' (CL 

1) . 1 4 1*7*— ^^^aS4X^*0<t 5 4t^U—>g 

^£?t5 ( "1" ) jMrfofclr^ ( "0- ) OfflflPflT* 
(CLO) N 1 3 &7-~—?s<*M4 (DJ-^U— ^ 3 isfg 

^^ajj t it, mttt>iti&mm& 6 <omww^-co 

2 tt*J»fi*fc UCO^AAU ffl*-&t>ii:iaaiHlK 
6<Dfflfflm%-&?v*?{B%- (CLK2) (Oal^T^ *9 

O) N 1 Uj:t±l*7?/f'70$lJiff^CLO?rCLK2 
[0 0 2 8] EJLbOJ; ? * y y-<D 

[0 0 2 9] £i\ ^^£B4(£:fc^T, 

ffl>f8-8-CO = A£tti*U #A, ffi^s^S, 7C7 
y^Srtsr^toitaSJftlfS-i-CL I , CLO=lSrliiA 
i"*o t'— ^^SB4T*tt±IES0»m-9-CO = AS:Sft 
T\ A^7i/f 5T*7 2/f 1/cDI (A#X~^D K 
A irV^^U— > 3 DO (m^/^— ^1) 

[0 0 3 0] 7^— ^y<^g84 T^U— ->3 

fifo^a-^ (nopNf) tt, ifiH^=i — K8B 1 1- J: 5 
fo^<Dy*^ — KfeII:ii;CtCC = 0^C75/f 1 2(0 
fflWf-§-> bTA^$tt^OT% C77f 12tt7^f 



SB 4 iC^J^fM-^- C O = A T^ffi^ £ *lfc £ £ T\ % 
A, 111*7^5, 7»dtt7y9-Srfer4toftv^J:5l2: 

SJWt^-cLi, clo-o^« 0 seo-r, 

4 T?ttAA7*-*D I fc«|»«»CO*s*ftL 

sfcV^-C^-f y^^faff*>*tfcV\, rtticj;*?, 7^— 
^^-xfflJ4^s^^v/ 3 ^L&V^&K:^— 

[0 0 3 1 ] fc*5, r^SSIHI-fe^T* ^—^^^§154 
T^l/-v'3 V^ffbM^i^ (NOPffi fcti. 

iia*-&t?*i&3sigis 6 "ctTt?n5*jiftias:$A/-c 1 o 
oonop (/ > 3 » A** s li?T*ix5» 

[0 0 3 2] Jfctd. _b|El \fy KONOPftfflfl^CC 

[0 0 3 3] El 3 A^u^ 

? 2<Dl\fy h(Offi*SrNOP«am#i:-J-S^lft0!|-t? 
fe5 0 I^)J:5^*ffiTU NOPlfttHm-S-Sr^-ra 

[0 0 3 4] #cl^ mi^^-ttki&Jjm^ 7'Urn- 

>r ^ * KSrtb*i-a p l a 2 1 awt* =x— kek 2 

3d»C>fflfJ5S;SiXT*3 9, PLA2 KD^^Hfyb?: 
NOP«iaj«-S-i:i-53llfieiJ-C*>5o :o«t5 4*ftt 
t>, NOPttU«#*^*-f-5»SiJ4lHlBSri&ei:* 

[0 0 3 5] H 5 (C^-T^^&tt. 7'yf^- 

K[£lK3(0 4>(D^3i— KEIB2 3(D[ljA(Dl tfix h£N 

oPtttBf§*fc+sn*«"C*5o rco±5**jSfe-c 
NOP«mm#S:^J«i-5«SiJ*[3KS:i^Kfc* 

[0 0 3 6] ^C(^ ^^l/v?^ 
^ 2 i:^y^=i— K@&3T?«j*£n57'ci y^rtfc^ 
n-fe j/f-^O^ffi^SiJ^-r^^x- h-7^»-2 2 
■fe, 2 t^f-h^^»2 2HtHASii 

SrNop«mff-g-t"r«iaffiWt?fc5o ^.tjwffi 

^T, NOP«fflm**^i"5»»J*lHieSri^Si:^: 
[0 0 3 7] Bl7ttl»*3fi2|B*0*eB(7>— HJ60(JC« 
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[oo3 8] m7\^-tmmm<DmwLb-tz>h~?>\^ 

mi\Z7frti&fS&\zMLX, NOP^tbff^-CCSrCLK 
2 0^W>5t7s/ft5CC7S/f 1 8 > N CC7 
1 8(C7i/f ^ilfcNOPfeffiM2 6 (CC) 

^V77!) F7^^f-hA>77l7^t 

(NOP© B\ h7^^T-h^>77 1 

Tv^ftJWft-si-coas h 7-r^7"— fa>77 i 7t^ + 

— KSB 1 ^bttir — ^'<^£(S4 iC^JWf -^-CO -A^m 
^**tfc**T?, &A, 7(^«^i/^Sr 
^r^^^^ct^t-S'JfflJm-^CL I, CLO = 0^ 

Six, H^^KeIS 6 TliAAf-^ D I fc*J«i 
[0 0 3 9] fc*5, tt©*riittHll!:/Ttt©fcitt-(f 

n o pmmm^zm 3 —0 6 ^^-rmmm^ x 

[0 0 4 0] ~<D£ 5**lfi01l^^l*5V^Tt^, il|E|fefe#J 

[0 0 4 1] Bl8tti»*3S3SEtto*^<o— 3IJ6W«-« 

[0 0 4 2] H8^-Ma6M<o4*«ti"«trStt, 
Hllc*i-«j*«cStUT, CCSrfW»fi#t U 
fcitlftJSlHlB 6 1 3 <OttJA (C c = 

1) X«C7i/f 1 2T*7^f $tl/cf Offl^tS 

3SElK6 0ffi|«lft-S- (CC = 0) $rir Y-TZ>-te\s# 
(NOP© tt, CO = 0^t^^l9<D»J 

^1 2T9y^$ixfca©jB*^te*SiailIK6^SiJ» 

eB4ic»j«im#co=A*ttiA**xfc**-c, #a, m 

fCLI, CLO = 0*SUi^$tt, x — ^^^SB4"t?tt 
[0 0 4 3] fc*3 % teOflfAKBEIl ^i-t^>tlRl«lT 

n o pfttfift-g-ttig 3 -ig 6 {^-rmmm^ £z>±&Jj 

[0 0 4 4] zi^J; 5*HlteW^*3V^4>, -bfaHi£0y 

[0 0 4 5] H9«c*i-|6ffi0iJO«F»i:i-51:r^tt, 
IE! 1 (c^i-^^^tLT. x — *A*;*gB4£>yN<u— > 



3 >f§^§- 1 4 A^7 £ l/T, 7^— ^ 4 O^U— 

v/3^NOP©l*^^cc = , 0' fitWtac 

C = ' i' t45 l tf y KONOPtttB(3-9-CCSr4t^S; 
-TSNOPSSiaSii 6SrKft, T-^/^4t^i/ 
— >g >SrtTt>*l^4i^ (NOP© tt, CC = 0^C 

1 2 tt^ ^Srfrto-f 8 , ift^r 3— KSiJ 1 ?i^fir-^ 

A, m*7s/^5, 7lcte7s^£:te::>fc;bfc^«fc 51- 
SJ»fifCLI, CLO=0^*^ SB 
4t|j:A*f-^ 1 tM^Jff-^CO^^L^^^-C, 

[oo4 6] **3, ftt^flififtraig 1 ic*-rt>£>i:H«-e 
[0047] r<o<t 5*ia6ei]i-*3v^TB, Biii^-r 

ll*0yfcra«*a*.Sr»5ri:*s-C#5fcfct^ NO 
P«Ui«^ccfe^rs#ffloiilBSdSitili:45*s, 

^^i/^^^ 2^ovyf^- k@S3 ttEi 1 2 ic^-r 

[0 0 4 8] O10 tt»#tg 9 E»tf>*WO— SgffiMfc: 

[0049] miote7jk-rm-fom<DftWLb-rzbz.?> 

fct>cOT-£><9. [H9^tNOP^l 6©ttfflf|f 
CCT"H7|OTth7^^ My77l 7 £frJW L 

(NOP© tt s CC'=0^h7^^7-fA>77 
1 7 0*J»f|^t L"CA*Sft5<0^ *;*L**?tb;fc£ 

^t; ^/^^^— /l/ Ktb^StK ifr^T^- K8S 1 
h llf- * ^-^SfB 4 {Z-ffl'mn^rC O = AdSfcH* £*Xfc£ 
l£T\ *A, ttJ*7s^5, 7jctt7;y^Sr*5r*t?* 
J: 9 t^r&JWs-^-c L I , CLO = 0*sa*Stb, "f— 
^/^34t*iiA*7- i tWff^co^ftt 

[0050] **3, te^flifiSttigit^i-t^tpiai-c 

[0 0 5 1] rtOj; 5*lllfi09l-*3V^"Ctt. H9^-r 
[0 0 5 2] El l i tt!S** l 0 fEacO^Pjo-^ffiCT 

[0 0 5 3] Hi ll!i*-riat«OW«t-t-5i:r* 
tt, H8|c*i-|61fi«tH9^i-|81lfi«Sria*-&t>* 

fct>(ox-fc»?. Bi9(-*-rNo p&mmi e<omaas^r 

CCXm8\z.^-f±U? * 1 9 Sr^J^JLT, x — 
gB4"C^U— v-3 v£tf*?#V^^ (NOP© tt, 
CC = 0#tU^^ 1 9(Dm<$in^k ItA^^tl^O 
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